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2 .
$\epsilon y’’(x)+\mu_{1}(x)y’(x)+\mu_{0}(x)y(x)=\sigma(x)$ , $a<x<b$ ,
$y(a)=y(b)=0$ $($ 1.1 $)$
, $\epsilon$ , $\mu_{1}(x),$ $\mu_{0}(x)$ $\sigma(x)$ $a<x<b$







[9, 11, $3|$ .
M. El-Gamel and $J$ . R. Cannon 2 Sinc-
Galerkin [1]. $a<x<b$ Sinc
$-\infty<t<\infty$ – (SE , [12, 5]
$)$ . SE Sinc [12],
$O(\exp(-c’\sqrt{N})),$ $c’>0$ , . $N$ Sinc
. Sinc [12, 4]. .
, (DE )
[16, 13]. , DE
. , [6, 15] ,
Sinc DE
. , M. Sugihara 2 DE
Sinc-collocation , $O(\exp(-cN/\log N)),$ $c>0$
[14]. $N$ SE
$0$ . , Nurmuhammad , 4
Sinc-collocation [7] Sinc-Galerkin [8] ,
Sinc DE $O(\exp(-cN/\log N))$
.
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, $0$ 2 (1.1)
DE Sinc-Galerkin . DE
Sinc-Galerkin . , $\epsilon$
. , $\mu_{1}(x),$ $\mu_{0}(x),$ $\sigma(x)$ $a<x<b$ ,
$y(x)$ $a<x<b$ .
, ( ) DE Sinc-Galerkin
, .
, Sinc DE , Sinc-Galerkin
DE [16] .
DE






sinc $(t)=\{\begin{array}{ll}\frac{\sin\pi t}{\pi t} ;t\neq 0,1 . t=0\end{array}$ (2.1)
, , , sinc
$S(j, h)(t)= \frac{\sin\frac{\pi}{h(t}(t-jh)}{\frac{\pi}{h}-jh)}$ , $j=0,$ $\pm 1,$ $\pm 2,$ $\cdots$ (2.2)
.
$S(j, h)(kh)=$ sinc $(k-j)=\{\begin{array}{l}1 :k=j,0 :k\neq j\end{array}$ (2.3)
.
, $-\infty<t<\infty$ $u(t)$ . ,
.
i $)$ $u(t)$ $t$
$|{\rm Im} t|<d$ (2.4)
.
ii) $tarrow\pm\infty$ $|u(t)|arrow 0$ .
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,$u_{h}(t)= \sum_{j=-\infty}^{\infty}u(jh)S(j, h)(t)$ (2.5)
Whittaker . (2.3) ,
$u_{h}(kh)=u(k$ $)$ (2.6)
, $u_{h}(t)$ $u(t)$ .
(i) (ii) ,
$u(t)=u_{h}(t)+E_{sinc}$ ( ), $E_{sinc}$ ( ) $=O( \exp(-\frac{\pi d}{\text{ }}))$ (2.7)
[12]. , $d$ (2.4)
. $E_{sinc}(h)$ $u(t)$ ,
. $h$ $E_{sinc}(h)$ .
sinc $($ 2.7$)$ $-\infty<t<\infty$ ,
$a<x<b$ .
, $-\infty<t<\infty$ $a<x<b$ . Sinc
$x= \psi(t)=\frac{b-a}{2}\tanh\frac{t}{2}+\frac{b+a}{2}$ (2.8)
[12, 1]. ,
$x= \psi(t)=\frac{b-a}{2}\tanh(\frac{\pi}{2}\sinh t)+\frac{b+a}{2}$ (2.9)




Sinc (2.8) [16, 13, 15].
$($2.7 $)$ $t$ $($ 2.10 $)$ $\psi^{-1}(x)$
$v(x)=u(\psi^{-1}(x))$ (2.11)
. , (2.5) $a<x<b$ $v(x)$
.
$v(x)=u(\psi^{-1}(x))=v_{h}(x)+E_{sinc}(h)$ ,
$v_{h}(x)= \sum_{j=-\infty}^{\infty}v(\psi(jh))S(j, h)(\psi^{-1}(x))$ , inc ( ) $=O( \exp(-\frac{\pi d}{h}))$ (2.12)
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$y(x)=\{\begin{array}{l}O((x-a)^{\beta-}), xarrow a (0<\beta_{-}),O((b-x)^{\beta+}), xarrow b (0<\beta_{+})\end{array}$ (2.13)
. $\beta_{-}=\beta_{+}=1$ .
, (2.9)
$\{\begin{array}{l}x-a=\frac{b-a}{1+\exp(-\pi\sinh t)}\approx(b-a)\exp(-\frac{\pi}{2}e^{|t|}), tarrow-\infty,b-x=\frac{b-a}{1+\exp(+\pi\sinh t)}\approx(b-a)\exp(-\frac{\pi}{2}e^{t}), tarrow+\infty\end{array}$ (2.14)
. , (2.13) $y(x)=y(\psi(t))$
$y(\psi(t))=\{\begin{array}{ll}O(\exp(-\frac{\pi}{2}\beta_{-}\exp|t|)), tarrow- oo,O(\exp(-\frac{\pi}{2}\beta_{+}\exp t)), tarrow+\infty\end{array}$ (2.15)
. (2.9) (double
exponential transformation, DE ) . , (2.8) $y(x)=y(\psi(t))$
$y(\psi(t))=\{\begin{array}{ll}O(\exp(-\beta_{-}|t|)), tarrow-\infty,O(\exp(-\beta_{+}t)), tarrow+\infty\end{array}$ (2.16)
, (single exponential transformation,
SE ) .
, $y(x)$




$(a, b)$ Sinc , (212) $v(x)$
$y(x)$ . , (2.4) , $y(\psi(t))$
$d$ $|{\rm Im} t|<d$ . , (2.12)
95
$y(x)= \sum_{j=-\infty}^{\infty}y(x_{j})S(j, h)(\psi^{-1}(x))+E_{sinc}(h)$ , $x_{j}=\psi(jh)$ ,
$E_{\sin c}(h)=O( \exp(-\frac{\pi d}{h}))$ (3.1)
. , $x_{j}=\psi(jh),j=0,$ $\pm 1,$ $\pm 2,$ $\cdots$ DE (DE point)
. , $y(x_{j})$ $yj$ ,
$\tilde{y}h(x)=\sum_{j=-\infty}^{\infty}y_{j}S(j, h)(\psi^{-1}(x))$ (3.2)
. , (3.2) .
, (3.2) $i$ $j=-n_{-}$ . $y(x)$ (2.15)





, $\delta$ $\delta^{h}<1/2$ [5].
, Sinc
. , $\beta_{-}=\beta_{+}=\beta$ $n_{-}=n_{+}=n$ .
, (3.3) Sinc
$\exp$ (- $\pi$d/ )(3.1) ,
$\exp(-\frac{\pi}{2}\beta e^{nh})=\exp(-\frac{\pi d}{h})$ (3.4)
. , $h$ $n$
.
$h= \frac{1}{n}\log(\frac{2dn}{\beta}I$ (3.5)
exP(- $\pi$d/ ) $h$ (3.5) , $n$
[16].
$E_{DE}(=E_{sinc}(h))=O( \exp(-\frac{\pi dn}{\log(2dn/\beta)}))$ (3.6)
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, SE (2.8) ,
$E_{SE}=O(\exp(-\sqrt{\pi^{2}d\beta n/2}))$ (3.7)
. , $h$ $n$ $=\sqrt{2d}/n$ . (3.6) (3.7)
, $n$ SE DE $0$
. , Sinc DE Sinc
[13, 15]. DE
.




, $\max_{0\leq x\leq 1}|y(x)|$ 1 . $y(x)=y(\psi(t))$
(2.15) . ,
. , $\epsilon_{tr}$ ,
. , . , $|y(x_{j})|$
$|y(x_{j})|\leq\epsilon_{tr}$ at $j=-n_{-}$ (3.8)
$j$ $j=-n_{-}$ $y(x_{j})$
, (3.1) $j=-n_{-}$ . , $|y(x_{j})|$ (2.15)
,
$\exp(-\frac{\pi}{2}\beta_{-}e^{t_{-}})=\epsilon_{tr}$ , $t_{-}=n_{-}h$ (3.9)
. $-t_{-}$ $t$ .
Sinc $n_{-}$ .
$n_{-}= \frac{1}{h}t_{-}$ , $t_{-}= \log(\frac{2}{\pi\beta_{-}}\log\frac{1}{\epsilon_{tr}})$ (3.10)
, $i$ $j=n+$ $|yj|\leq\epsilon_{tr}$ $|y_{j}|$
















, (1.1) $a=0$ $b=1$
. , $\mu 1(x)$ $\mu_{0}(x)$ $\alpha$
$\mu_{1}(x)=0$ , $\mu_{0}(x)\leq-\alpha<0$ $(\alpha>0)$ (3.12)
. , [3] , $x=0$ $x=1$
, $y(O)=0$ $y_{-}(x)$ ,
$|y(x)|\approx|y_{-}(x)|\leq\hat{y}_{-}(x)$ , $\hat{y}_{-}(x)=C_{-}\exp(-\alpha\frac{x}{\sqrt{\epsilon}})-1|$ (3.13)
$\hat{y}_{-}(x)$ .
. ,
$x=0$ $x$ $y(x)$ .
$\hat{y}_{-}(x)=C_{-}|\exp(-\alpha x/\sqrt{\epsilon})-1|\approx c_{-\alpha x}/V^{\epsilon}$ . ,
$x=0$ $\hat{y}_{-}(x)\approx C_{-}L_{-X}$ .
, $L_{-}(=\alpha/\sqrt{\epsilon})$ . $x=1$
, $\hat{y}_{+}(x)\approx C_{+}L_{+}(1-x)$ . , $L_{+}$ .
, $\hat{y}_{-}(x)$ $|y(x)|$
, (3.2) (3.9)
$\hat{y}_{-}(x)\approx L_{-X}$ ( $C_{-}$ ) . , $x$ (2.14)
,
$L_{-} \exp(-\frac{\pi}{2}\beta_{-}e^{t_{-}})=\epsilon_{tr}$ , $t$ - $=n$- (3.14)
. ,
$n_{-}= \frac{1}{h}t_{-}$ , $t_{-}= \log(\frac{2}{\pi\beta_{-}}\log\frac{L_{-}}{\epsilon_{tr}})$ . (3.15)
. ,
$n_{+}= \frac{1}{h}t_{+}$ , $t_{+}= \log(\frac{2}{\pi\beta_{+}}\log\frac{L_{+}}{\epsilon_{tr}})$ . (3.16)
. 6 (3.15) (3.16) .
, $L_{-}$ $L_{+}$ Sinc ,
. , $L_{-}$
(3.15) $n_{-}$ , $n_{-}$
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$L_{-}$ . $L+$ . , 1
1 $t+$ .




. $L_{+}$ . 6 3 .
4 DE Sinc-Galerkin
, Galerkin
. , 2 $\epsilon$ $\mu_{2}(x)$
, $0$ .
$\mu_{2}(x)y’’(x)+\mu_{1}(x)y’(x)+\mu_{0}(x)y(x)=\sigma(x)$ , $a<x<b$ ,
$y(a)=y(b)=0$ $($4.1 $)$
, (1.1) $\mu 1(x),$ $\mu_{0}(x),$ $\sigma(x)$ , $\mu 2(x)$ $a<x<b$
.
, $1/\phi’(x)=1/\{\psi^{-1}(x)\}’$ .
$\langle f,$ $g\rangle=/abf(x)g(x)\rho(x)dx$ , $\rho(x)=\frac{1}{\phi’(x)}$ (4.2)
$\frac{1}{\phi’(x)}=\frac{}{\frac{d\psi^{-1}(x)1}{dx}}=\frac{d\psi(t)}{dt}=\frac{b-a}{2}\frac{\frac{\pi}{22}\cosh t}{\cosh(\frac{\pi}{2}\sinh t)}$
$\approx\pi\frac{b-a}{2}e^{|t|}\exp(-\frac{\pi}{2}e^{|t|}),$ $tarrow\pm\infty$ (4.3)
. , (4.1) Sinc
$S_{k}\equiv S(k, h)(\psi^{-1}(x))$ (4.4)
,
$\langle\mu_{2}y’’,$ $S_{k}\rangle+\langle\mu_{1}y’,$ $S_{k}\rangle+\langle\mu_{0}y,$ $S_{k}\rangle=\langle\sigma,$ $S_{k}\rangle$ . (4.5)
. ,
$\langle\mu_{2}y^{;/},$ $S_{k}\rangle=/ab_{y(\mu_{2}S_{k}\rho)’’dx+F_{2}}$ , $F_{2}=\{y’(\mu_{2}S_{k}\rho)-y(\mu_{2}S_{k}\rho)’\}|_{a}^{b}$ (4.6)
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$\langle\mu_{1}y’,$ $S_{k}\rangle=-ab_{y(\mu_{1}S_{k}\rho)’dx}+F_{1}$ , $F_{1}=\{y(\mu_{1}S_{k}\rho)\}|_{a}^{b}$ (4.7)
. $y(x)$ (2.13) $0$ , $F_{1}$ $F_{2}$ 2
$0$ . , (2.13) $y’(x)$ $0$
. , $\rho(x)$ (4.2) , (4.3) 1
$0$ . , (4.1) , $y(x)$
.
$/ab_{y(\mu_{2}S_{k}\rho)’’dx-}/ab_{y(\mu_{1}S_{k}\rho)’dx}+/ab_{y(\mu_{0}b_{k}^{\urcorner}\rho)dx=} \int_{a}^{b}\sigma S_{k}\rho dx$ (4.8)
, (4.8) . , DE (2.9)
(DE )
$\int_{a}^{b}f(x)dx=/_{-\infty}^{\infty}f(\psi(t))\psi’(t)dt=h\sum_{j=-n_{\sim}}^{n+}f(Xj)\frac{1}{\phi^{l}(xj)}+E_{int}+E_{trunc}$ ,
$x_{j}=\psi(jh)$ , $E_{int}=O( \exp(-\frac{2\pi d’}{\text{ }}))$ (4.9)
[16]. $h$ , Sinc (3.1)
. , DE $x_{j}=\psi(j$ $)$ , $j=0,$ $\pm 1,$ $\pm 2,$ $\cdots$ Sinc
DE . $d’$ $f(\psi(t))\psi’(t)$
$|1mt|<d’$ (4.10)
. , $E_{int}$ , $E_{trunc}$
.
, $f(x)$ $y(\mu_{m}S_{k}\rho)^{(m)},$ $m=0,1,2$ $\sigma S_{k}\rho$ .
$d’$ . $d\approx d’$ ,
(4.9) $E_{int}$ , $h$ DE
Sinc $($3.1) 2 . ,
2$d’\geq d$ (4.11)
, , (31) Esinc $($ $)$ $($4.9 $)$
Eint .
, $($4.8 $)$ $($ 4.9 $)$ $1/\phi^{l}(x_{j})$ , $($4.3 $)$
. , (4.9) $\epsilon_{tr}$
. , ,
$(4.9)$ Etrunc , .
, .




$+$ 2 $( \mu_{2}(\frac{1}{\phi})’’(\frac{1}{\phi})-\mu_{1}’(\frac{1}{\phi’})^{2}-\mu_{1}(\frac{1}{\phi’})^{l}(\frac{1}{\phi’})+\mu_{0}(\frac{1}{\phi’})^{2})(x_{j})\delta_{jk}^{(0)}\}y_{j}$
$=$ $2_{\sigma}( \frac{1}{\phi})^{2}(x_{k})$ , $k=-n_{-},$ $-n_{-}+1,$ $\cdots,$ $n+$ , (4.12)
,
$\delta_{jk}^{(0)}=\{\begin{array}{l}1; j=k,0; j\neq k,\end{array}$ $\delta_{jk}^{(1)}=\{\begin{array}{l}0;\frac{(-1)^{k-j}}{(k-j)}.\end{array}$
$j=kj\neq k’$
,
$\delta_{jk}^{(2)}$ $=\{\begin{array}{ll}-\frac{\pi^{2}}{3}; j=k,\frac{-2(-1)^{k-j}}{(k-j)^{2}}; j\neq k\end{array}$
(4.13)
. (4.12) .
$( \frac{1}{\phi^{J}})(x)=(\frac{1}{\phi’})(\psi(t))=\frac{b-a}{2}\frac{\frac{\pi}{22}\cosh t}{\cosh(\frac{\pi}{2}\sinh t)}$, (4.14)
$( \frac{1}{\phi^{l}})’=\frac{d}{dx}(\frac{1}{\phi’})=\phi’(x)\frac{d}{dt}(\frac{1}{\phi^{l}})=\tanh t-\pi\cosh t\tanh(\frac{\pi}{2}\sinh t)$ , (4.15)
$( \frac{1}{\phi})’’(\frac{1}{\phi’})=\frac{1}{\cosh^{2}t}-\pi\sinh t\tanh(\frac{\pi}{2}\sinh t)-\frac{\pi^{2}}{2}\frac{\cosh^{2}t}{\cosh^{2}(\frac{\pi}{2}\sinh t)}$ (4.16)
, (1.1) 2 (4.1)
$\tilde{y}_{n_{tot}}(x)=\sum_{j=-n-}^{n+}y_{j}S(j,$ $)(\psi^{-1}(x))$ (4.17)
. (4.17) $n_{t}$ $t$
$n_{tot}=n_{-}+n_{+}+1$ (4.18)
, (4.12) (4.17) .
1. $\epsilon_{tr}$ ( ) .
2. $h$ .
3. $($3.10 $)$ $($ 3.11 $)$ $n_{-}$ $n+$ . $($3.15) $($3.16$)$ $n_{-}$ $n_{+}$
.
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4. 1 (4.12) $\mu_{2}(x)=\epsilon$ , $y_{j},j=-n_{-},$ $-n_{-}+$
$1,$ $\cdots,$ $n+$ . $y_{j}$ DE $x=\psi(jh)$ $yj=\tilde{y}_{n_{t}}$ $t(x_{j})$
.
5. $x$ (4.17) .
$E_{\max}$ . $n_{tot}$ Em
, $\log E_{ma)C}$ vs. $n_{t}$ $t$ ,
$\log E_{\max}\approx-cn_{t}$
$t$ . . (3.10) (3.11),
(3.15) (3.16)
$h\approx t_{tot}/n_{tot}$ , $t_{tot}=t_{-}+t_{+}$ (4.19)
. , (3.1)
$E_{\max} \approx|E_{sinc}(h)|=O(\exp(-\frac{\pi d}{\text{ }}))=O(\exp(-cn$tot) $)$ , $c= \frac{\pi d}{t_{tot}}$





$\mu_{2}(x)y’’(x)+\mu_{1}(x)y’(x)+F[x,$ $y]=\sigma(x)$ , $a<x<b$ ,
$y(a)=y(b)=0$ $($5.1 $)$
$\mu_{2}(x)=\epsilon$ . $F[x, y]$ , $F[x, y]$
$y(x)$ . . $F[x, y]$
$x$ $y$ , $a\leq x\leq b$ .




$+h^{2}F[x_{j}, y_{j}]( \frac{1}{\phi})^{2}(x_{j})\delta_{jk}^{(0)}]=$ $2_{\sigma}( \frac{1}{\phi’})^{2}(x_{k})$ , $k=-n_{-},$ $-n_{-}+1,$ $\cdots,n_{+}$ (5.2)
(5.2) $yj,$ $j=-n_{-},$ $-n_{-}+1,$ $\cdots,$ $n_{+}$ , DE $x_{j}=\psi(j$ $)$






, (1.1) (5.1) $\mu_{2}(x)=\epsilon$ ,
. ,
Pentium IV Fujitsu
4 . 1926 $x10^{-34}$
, (3.8) $\epsilon_{tr}=1.926\cross 10^{-34}$
. , $\epsilon_{tr}$ [2],
.
, $0<x<1$ , $a=0,$ $b=1$ .
, .
$x= \psi(t)=\frac{1}{2}\tanh(\frac{\pi}{2}\sinh t)+\frac{1}{2}=\frac{1}{2}\frac{\exp(\sinh t)}{\cos^{\tau}h(\frac{\frac\pi 2\pi}{2}\sinh t)}=\frac{1}{1+\exp(-\pi\sinh t)}$ (6.1)
, $\beta_{-}=\beta_{+}=1$ . , $h=0.32,0,16.0.08,0.04$,
0.02, 0.01 , $h$
. , 4
.
, DE $x_{j}=\psi(jh),$ $j=-n_{-},$ $-n_{-+}$
$1,$ $\cdots,$ $n_{+}$ $yj=\tilde{y}_{n_{t}}$ $t(x_{j})$
$E_{\max}= \max_{-n<\leq n_{+}}|y_{j}-y(x_{j})|$ , $x_{j}=\psi(j$ $)$ (6.2)
. , $\max$ error’ $E_{\max}$ , $n_{t}$ $t$ ’ Sinc
$n_{t}$ $t=n_{-}+n_{+}+1$ . ,
( $n_{t}$ t) $E_{\max})$ , $\epsilon$
.
1 , El-Gamel and Cannon $[1|$ :
$\epsilon y’’(x)-y(x)=\cos^{2}(\pi x)+2\epsilon\pi^{2}\cos(2\pi x)$ , $0<x<1$ ,
$y(0)=y(1)=0$ $($6.3 $)$
$($ 1.1 $)$ $a=0,$ $b=1,$ $\mu_{1}(x)=0,$ $\mu_{0}(x)=-1$ ,
$y(x)$ $\alpha=1$ $($312 $)$ . , $L_{-},$ $L_{+}$ $L_{-=}1/\sqrt{\epsilon}$ ,
L$+=$ 1/V . , .
$y(x)= \frac{e^{-x/\sqrt{\epsilon}}+e^{-(1-x)/\sqrt{\epsilon}}}{1+e^{-1/\sqrt{\epsilon}}}-\cos^{2}(\pi x)$ (6.4)
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$\epsilon=10^{-10},10^{-8}.10^{-5},1$ DE Sinc-Galerkin
, Em 1 . 1 (3.15) (3.16)
1: 1 $\epsilon=10^{-10},10^{-8},10^{-5},1$ $E_{\max}$
. $\epsilon$ $t_{-=}t_{+}$ . 1
1: 1 $\epsilon$ $t_{-}$ $t_{+}$ . $t_{-}=t+\cdot$
(4.19) $t$ . ,
Sinc , 4
. $\epsilon=10^{-10},10^{-8},10^{-5}$ , $L_{-}$ $L_{+}$ ,
$\epsilon=1$ $\epsilon$ .
, 1 $L_{-}=L_{+}=10^{5}$ $L_{-}=L_{+}=1$ , $\epsilon$
1 . , 3
, $L_{-}$ $L+$ . 3
.
Sinc , $0\leq x\leq 1$ 1000
0.001 . , $\epsilon=10^{-5}$ , $h=0.08$ ,
$\tilde{y}_{n_{t}}$ $t(x_{i})$ $x_{i}=i/1000,1\leq i\leq 999$ (4.17) ,
2 . ,
. DE
$j=-14$ , $x=1.34x10^{-2}$ , $E_{\max}=7.04\cross 10^{-8}$ .
, $i=7$, $x=7.00\cross 10^{-3}$ ,
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2: $\epsilon=10^{-5}$ $h=0.08$ (6.3) DE Sinc-Galerkin
(6.3) $\epsilon=10^{-5}$ ,
Sinc-Galerkin , SE Sinc-Galerkin . ,
$d=\pi/2,$ $n=100$ , [1] $=\pi/V^{n}$ SE Sinc-Galerkin
. 3 (SE-Gal) . , DE
Sinc-Galerkin , SE Sinc-Galerkin
. (3.6) (3.7) .
2 Liu and Xu[3] ,
:
$\epsilon y’’(x)-(2+\sin x)y(x)=f(x)$ , $0<x<1$ ,
$y(0)=y(1)=0$ (6.5)
$f(x)$
$y(x)=\exp(-x/\sqrt{\epsilon})+\exp(-(1-x)/\sqrt{\epsilon})+x(1-x)-(1+\exp(-1/\sqrt{\epsilon}))$ $($ 6.6 $)$
. (1.1) $a=0,$ $b=1,$ $\mu_{1}(x)=0$ ,
$\mu_{0}(x)=-(2+\sin x)$ , (3.12) $\alpha=1$ .
, $L_{-}=1/\sqrt{\epsilon},$ $L_{+}=1/v^{\epsilon}$ . Liu and Xu , ,
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3: 1 $\epsilon=10^{-5}$ DE SE
Hermite Galerkin
. , DE DE Sinc-Galerkin
. , 1 , $L_{-}=1/\sqrt{\epsilon},$ $L_{+}=1/$ $\epsilon$ .
$\epsilon=1.456x10^{-11}(\sqrt{\epsilon}=3.816\cross 10^{-6})$ ,
(DE-Gal) , [3] Table3 Liu and Xu (Hermite
splines) 4 . $n_{t}$ $t$ ( ) , $t_{-}(=t_{+})$
40494 . 4 , $n_{t}$ $t$ Liu and Xu
Hermite Galerkin . , $n_{t}$ $t$
, Liu and Xu ,
.
3 El-Gamel and Cannon [1] .
$\epsilon y^{\prime l}(x)+2y’(x)+y^{2}(x)=(\exp(-x/\epsilon)-1/\epsilon)\exp(-x/\epsilon)$ , $0<x<1$ ,
$y(O)=1$ , $y(1)=\exp(-1/\epsilon)$ $($ 6.7$)$
.
$y(x)=\exp(-x/\epsilon)$ $($6.8$)$
, $0$ . DE Sinc
, $0$













. (6.11) $u(x)$ , (6.10)
$u(x)$ , (4.17) $\tilde{y}_{n_{t}}$ $t(x)$ .
, $\mu_{2}(x)=\epsilon$ (5.1) , $\mu_{1}$ $F[x,$ $u]$
$0<\alpha\leq\mu_{1}(x)$ $(\alpha>0)$ , $0\leq F_{u}\leq\beta(x)$ (6.13)
. , [10] , $0$
$u(x)$ $x=0$ ,
$u_{-}(x)$





(6.11) (5.1) $a=0,$ $b=1,$ $\mu_{2}(x)=\epsilon,$ $\mu_{1}(x)=2,$ $F[x, u]=$
$u^{2}+2((\exp(-1/\epsilon)-1)x+1)u$ , $\alpha=2$ (6.13)
( (6.12) ). , $L_{-}=2/\epsilon,$ $L_{+}=1$ .
, , $L_{-}=1,$ $L_{+}=1$ .
, (5.2) $\mu_{2}(x)=\epsilon$ $\epsilon$
. $L_{-}=\alpha/\epsilon(\alpha=2),$ $L_{+}=1$
$t_{-}$ $t_{+}$ 2 . , $L_{-}=1,$ $L_{+}=1$
$t_{-}=t_{+}=3.9004$ .
2: 3 $t_{+}$
(5.2) , Newton . ,
$0$ 1 $u^{(0)}(x)\equiv 0$ ,
$\epsilon$ Newton 5 .
5 , $\epsilon=10^{-10}$ $10^{-5}$ , (6.11)
$E_{\max}$ . $L_{-=}1,$ $L_{+}=1$ , $L_{-}=2/\epsilon$ ,
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